

O. USE OF R33IS‘r3;'’--SEin?EBO ''TiS' SKi*- BE- S'iirp SYSEB'S 

8.1 A totep-by-st-p rc's-b-a is Ofcssited prlc.-,;rily by o.'rect o-;;tioX, 51-;o PiritcL',-. f.rc- 

ectU'titef. rrciij. : ■•uc.3 ‘:r Cid b'y tea filial at tbe Ccillie;j e'"? ceiii t’ iO.oitleub’ t of 

thase G'ej beb-e is direetiy with the dlijits dlalfei-, Oh-arrlD” clr-r;:! i I'.:* 15*rs,C'''’ 

firidex'c aad laaol ilrch' aa“h':v core ead ?wnsertln.g aecees e,‘iulp:.Tfe::'t to 

x'a:^!] It : c'G ^ It ic-' ve<3i.ible to o’/bww-ee the eor.trol of the svitclxs fu'-j tl/x x-vcelv?.! diivoeilj 

froffi tho cltaljr'. 


c a' , a'i.ec G i ca x> Is'”" 


8»2 !rhe o.ccess emilp-oent pexeloo the subGcetbars to res-eU the rltaaut tzisU)';; eux/ 

dailies iiA 3 8 "vi r.cto-:'* A re'Tlsoer^Cr.ac'.c.v '5,:; ao. o.o." 0 "’:;o-:a.;r'h>: xilo* j, eloatroolc ..a' 

ccobloo.tl 0 1 de'"''c-«. uhir.h roo:*”' v?? Ir ..,.:.h.lca iti dial p-jlnei or t.^ac Toa.i oeJ ^rtt It irh.o codai? 
ii'hich lOr-; v\.. cJ-r:rot' 'C to ? aj.‘o.ir;'o:.tor . Iho tro.oijlaoor HOcenMi* t’o • coded luhoxo-.e'r.Ioity xroc^’^s^:^ 5t 
thrtv’jjh i'le r .0:0.1/ e.od rc'*e,.i: -le tri-: v cover looitlv..^ lofowv.t'ioo xc .;t‘o ro.3! o<c.^-j •“•£■:*: ofdr , ?,' a etc.?' - 

seridei coaveelG iofocoAClo!} t:: ; 3 :oV 2 r rode for :l:i a:,il^!e or /iv:/ 

fora -1-^ tre;;cl?,toi* Ic toco lied »ixh £ readllo/ ch»roi Lr.c/ory co it i:r;f -vef.ire 

erpariolce or dilYorcrit rovxico r?“iiire:‘er‘uC. 


8.3 .bhe iBore evideat appllcat Icrx? fer register- Goridors are as follows: 

8.31 a eor.plox eorteo.defi ax-ea sczvlce network la being cleelgaed with irilve/. w'fCl illreoLO.o/ 
riuniteriiigj or an existing Kid net'ooi.< is to be exp^atided^ thereby Iniroduclog corirLlotR in 

a iiaiforoi riuoDeri'.ng pIu-Mj, the uoc 0.1 regi 3 'v.tr-' senders may el'Ieiaate the need for cinnber3::iue 
iniltiplt;; Bioiges of c tap- by- step switching;, or in son.e casee aay protide the only 'possible 
solution to the evil chi eg problesu 

8.32 dhe^ reglster-seaden can perAroma the digit absorbing rn net ion, ^ thus c^Mng it unnecessary 
to ebc-orb digits in tre fir at selector, 

"8,33'' Sonietiiaes a saTing in twj.iih .ausntlties can be rorillsied by using alternate routing to absorb 
overfloy tx-airic as dlx-ected ty register- sender si 

8; 3^5- A saving in KAS trunks .rriay result if 'traffic can be directed tbrougU tandem facilities, 

8.35 Offices xtA or near ueti-opolircn areas my ±.q send tbie full 

digits to the connecting ovi-flce. lixe iiso* o 
Bccon^pli suing this feature uithouo rnauixflu^; the £ 

8*36 Keglster ■"Sc,‘det%« will peirdt the Inticduct 

distance dislrcg (l s t-a 1 1 !>■■:•» tO'^st chi ong u ,e? ii/ .',»y ■ n.f !.,.»•>,:«» ■ - 

i'Oi* Apt;"ial Sfcrvicf.i i m i.j 1 + UX btc.). :• 

8-37 B..aister-D«r:ac .-3 r.r.y ke i,r;s.v.red. ko provide the I'oei lltlc:i for puch button dialii.g. 

8.33 ■ai.c: v-r .w./ p.'ori.le fAcllttieo for US' Peac-ir.g aufl receiving to 

other co.i,'U3n control offices. 


cf 
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1«1 section 5.B ir'tcn4^e.-5. to \»r-c\-i-le 


COElS^ltl! 


eonts 


other tuteraat^i |:c'.rties vtth teeh^icel iiifor&atloia. for xiea In the urid c&-a'9traotlca 

of telephone of Hi£\ Icrx^Xavr:^. It eoYors la isrjDr exv.?>£?sioris of C’X;.sstla<? ai?i] ' 

fiwitelibOc_rdB« 

2. MSIC ISWiMAxIOi 

2.1 A Eiejor central office e:srpnrisiori be* dofinoa. E3 gMitl.oc ^'ilch ar^'^eeds the Hired capacity* 
of the er3lteiaso.'^ij'(l tna vhl^a ^rlll require stajor units of , e.ejir><:;&at , Tmss uttlts vlll IceluSe 

fraaas, interunlt cat Hog ead, cssle Txvmrij. A kIcoi- esatral office- cCditl.ou la en edai-tiou of e.f.iui,p- 
Eieat to ejd.stlag fi-rmoo vhero opace wiling are alr'S'i.dy emila.bla« It E:?.y consist of only a few 
lines, liciefindors, selectors, couneetor^ or tranka. Idlnor additiDns arc oiis^le to install and ere 
not vithiri the 5eop«-^ Cx this section •* 

2.2 When the aa-Jor c:^„pans3lon of an eMsting dial f?i:ltchho;^i^. bc^cO'.^ec naeese&ry, csu^eful consid- 
eration .should be g-lYcri to the folloying Itceiis: (l) a Btcdy of the traffic in the eri.etic.g 

ecj.uip£aent to e,stabll,el:t tlifj actual unit callf5“'per'^Iina and p 3 r«- station eal tha usiaga fir each liitr«>* 
office ana inte^rofflce trunk g-toup. T^sj^i Lence has choira that the eyorage unit calls“pe'^* line which 
were essuiaed ■fo.r an iciltisl dial install tlou often does not fit the part.ic^?lar office and it will 
be edvantrge-ous to detez^ainc^ the actual ur^ge. The auithods of s^s-fiing the necesoaiy studlc^s 

are dasexibed in TE k Cid-515, ^xelephonc Tra.:Xfic - Meaurarcr^autsd' This is the only wa:v to saak© e^ure 
that the co..rrr3ct of eqalpuxcnt for intra,of.lise ansi interoffice trunks lH. 1 be ordered for the 

addl.tlon. A x-ajor e,xpsi?iSloa sliso offers e. chance to eorx*^^ct unbalenoed Io?zdB 'on llnefindei- find oort* 
nector groups; (2) e. calculation of the probable tacrea.se in the power* r &rul re/rent g. Connecting 
coiiipani6,3. that are using power from the powax“ plao.t should also be contEcted to detcrslne 

their future requireoients. Tliis will aboif whethex* the eapjc^clties of the existing p<)we'rboa 3 d, poirer 
wiring, batte,ry end charger -are adequate for the lnc 2 *eaaed' loarlj (g) a review of the present cwltching 
diagram to deteixd.ue the pci-ielble pcluts of from the present to the prop^^sed equlpiai-aat « It 

will also show -zu-.t dlxectory niiubers be assigued In the netr addition and whether any changes 
will be necersar:/ ia existing directory nuiitiersj (4) a rarim of the present floor pla.a to determine 
wli8,t sp.'a,ce i s available foi- the new €<|uipmont or what new space sust be provided. 


3v ,;,TXPES ;OF 

., 3.1 .Switcliboarclis -.Miy be. classified aocord5-ag to their basic design as 6tep«-by-step switch, ir)tor- 
switch, all." relay, crossbar, and electronic* The electronic type' hag not yet come into • 
general ' use and need, not be dXBcnsBed fiiither in thi.5 section, 

,3*2 Switchboards E»y farther be. elassified as terialnal-per^llne erwd termiaal-pe3!> station. The 
teriiiiiml‘-pe 2 >«ltne comiector-haa^ a terminal assigned for each line regardless of the nunhcr 
o.f parties on the line* This type of - connector usually registers three digit c; tens, units, and 
.party* ■ The. termiaa.l-pcr* station .connector has a teiialnal for each station and regletera only two 



Rm TE & 


digits; the teas an-l fi'eqaeaey or eoS-s for risLglsg a ttritloa is presBri^v^^a to tli,e 

terbui&al. Until reesatly^ practically all of tr-o ?n^411e.r sa'ltchbta^.rle toiMnal-per-llEO^' 

bat for the past Fe*v&i'al years !:S^s reccrj^readad that rorvi.; sritcV':-:.;ri:<d^s bo ter;^dssl-X**ei>- 
Btfctioa bsca-nse of tbs flexibility in aasigalug stetloos to lio,es aai batter cer- 

pat ability ^"it!i direct liistaaoc dlsliag, 

3*3 &or&; srall e'irltclitoe.rds ^fith a dr: 2 l©aed iiitteate cap-s^city of ICO lines or Iodi:* I'a'/e tmdr 

'liaef i.aders aal ccniiectors tied directly tog^thar aad are refari'^ed to ae liDafincler^coa* 
Hector typcc, This is al^o tree of sore all-^relsy B-sritebbosids iddch ba.-^^ a. desigaol uitliinte 
es.pacity of 2'DO lines end idrleb operate that is, iritli all the lines bhrliig Ecccc-s 

to all the liaefinder-coas..actor liahi?, 

■ 3 A !4any tchboerds , reg’ardless of tlie amiber of lines, h^we selectors Interposed between 
lineflDders end contieetoro are called linefinder- selector^* eonaec tor sirltcM>oas:ds, Or 
eosoetijaies Just “selector types 


h, EXPAHSIOH OF ■ 

^*1 It may prove to be quite costly to expand a Itnefindor- connect 02 f swltcbboaid beyond Ite 
wired capacity* This imy be true of step-by'* step switch type boards and is ateoct alvays 
true of, all^ relay types. '^Jlien selectors must be a-dded tbs esd-sting connectioaa between the 
lineflaclers stud connectors mst be opened and the selectoi’s interpc/ced. A selector will be 
required for each, of the ex3.,.st5-ug line-finders as well as for each new linefiader. Iiitepoffioe 
tmnks, presently accessed from connector ie-'yels will have to be accessed fx*om the new selector 
levels. This usually ixc-ans that connector type inter-off lee tiunhs mist be replaced vltli selector 
type trunks. It Is, therfrfore, suggested that a quotation ? includ?i.ng both material’ 
lation be obta5.n,ed from the ecpilpment supplier before with a issjor expansion of 

li!ie.f,iuder- connector switchboard in ord.er to sure ttet £mch an expansion is feasible. 


5 . EXPANSIOH OF Idl)IWimtK“-SEIiSC^lX)R- SmiCHBOAFIS 

5.1 Usually it is not difficult to e.xpand a liuefinder- selector^ couaector sirltebboard. .All 
equipment, intmoffice and lutez^office, line equipments j etc., are compatible with the 

new equipment. The new frames should be the sme height as the eid sting eqalpmeat. A factor 
to be considered Is the operating range of the expended switchboard. If the existing equipment- 
¥eii purcliased several years it my have a capability of - operating over line loops of only 

1100 or 1200 otoB. The present iipeciritta'lluu.£' for new dial evitclibo-ards require s. capability 
of 1500 otas» ^ ¥h€ra new equipment ie purcha^-ed to erpand an e,3dstlag switchboard vhlcli has a 
cai^bility of only 1100 or 1200 oIitob, some or all of the new equipment may have circuits which 
are Identical with those used on new, 1500 olm Bvitchboards . Heverthelass , the over all capa- 
bility of the expanded swl.tcliboard will not exceed its initial capability. This Is time because 
the new circuits will be TO,rking wdth the older circuits and will be limited by the 'operating '' ' 
range of the latter. • • 

5.2 It is possible to expand an exi.sting swltehbosrd with equipment of a different ma.rnif acturer, 
or with equipvient of the same manufactxu'er,' but of a 'different t,ypa* This usually lnt,rO“* 

duces coiiipll cat ions and should not be considered except in unusual cases where it is not feasible 
to - e':^ud with the sarae type a,s the existing 'switchboard.' Some of the' disa.dimnteges are: (l) , com- 
pllcationa may be encountered in Intereonnecting the circuits of two different- types' of -equipment; 
( 2 ) the access to all interoffice trurdis from two types of equipment -through adapters if. .necessary; 
and ( 3 ) the burden of zmintalning two 'different types -of- equipment with the .different adjustmeuts 
and testing procedures that it Invo-lveS'. , , 

3.3 It should be noted that the expansion of coimmn control equli^Bent may toLvoIve the addition 
of certain CQXM>a equipment at tho-se stages where the ca|»icity of the existing commn equip** 

meat Is being exceeded* lor example, markers, number -groups, etc. This will increase the cost and 
space per line over that of an expansion not -requiring the additional coHnaoa equipment.. 
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fact-iirer of* the preBe'iit ecjui-pT-ent “to dsteni-i.ae boy 


mi 


beea some ca.Te.> ’ijlaere it ’^-as fooad more eeoiiomical to i^^epla-c^ 
a i>2bstsoitlfrJ. cd.dltio!i. 


! aad insislLtition from tlio i.aau- 
¥11.1 cost^, There haire 
tias eat ire s^^itchbosrd tfeao. to 


6. CEMdlMG Fmii TO TiS 


If t. mhBti 


6.1 The pi-efenea BtsEds-r--! for asv switebboardis Is tsi^aal~x.-’r-.i:-ts.tic 

edMtioa is^to be n'Aa^to &a e:<tsting teria-iafi.l-p€.r-llae kdtc-hboBrdj irEfbTdeslrahe 
to B! 2 .xe tao a,iialtioa &s tsrc.iniil-p&r-ststlot:! or to sonrsi-t tba encire F.-i.-i t'’hbo«r-.-’ to t^i-nir-i 
per-Btetloa, depending upon the circnu.^tane3.. Step.^br^otop 3-.d'boh Irpel^lc^oelbi- ;^ti;ts 
ee.Q ua coa-seiGed .^rosi tti^aicsl-pfcs-v.iiriu to teiiaiiiBl-pei- station as a general rale All-reiav 
equipi...-c.t aoes not res-dily lend Itself to converBloa to toSvlM.j.-por-i^t&tioa orci-kloa St-t- 
by-step switch trpe equip;aent will usually require the additiou of bunchinfbltlfst ' th« rii'T 
tributing fi-sias for deriving party lines. A different interrupter will also be'’r^auire-d''to 
provide ter^nal-pm-Btation fest^es. If automatic toll ticketing or ©it 02 ?.tic number" identl- 
fica>wiOn (A.n) is equipped, the idaatlfier toast be eapebls of idontlfv! ng t‘=Kair'=l“Tie''-l<p'^- 
terjainal-psis-Btetion or both ac required. If the entire switchboard la being coOTek-ed fioi 
ten..o,nal-p&r*-line to tsr?aiaal-per-statioa, it nay be found to be itore economical to replace 
the existing connector circuits rather than atter^t to medify thaa, llie switches can dually 
ereaonts, such r.s line equipEsnts, linefinders, and selectors, can be reused 
without change. CroEsbar equlpusut can usually be converted from terrlrial- pet- line to tenainal- 
per-ctatlon by the addition of one or inore number groups. The supplier of the c'-ul-oE-sat 6;»~uid 
be eon.8-alted about the plans for expansion so that Ijapoitant details iferi.ll not' be'*overlooi-.=Hi'^a£id 
the cost deterii'dti'ed.. 


7. MOBII<TCATIOH OT EXISTING LONG LIUS ABAPTHHS 


■ of Detailed Dial Central 0:f 
adapters cm/ not h&Ye been arrani^^c 


T.l Duriug the expansion of the central office, it my be found neceseat”/ to provide 72 volts 

at the long line adapters as described in T2 & &325, "Application Guid.e for the Ih-epai-ation 
ffice Ebuipsant RequiresKuts," Ru-agi-i-oa 2.C'52. The e:d.stlng long llna 
^ _ ’’i initially to tap into an eurlliary 24— volt power supply as 

aescx''xbed in the latest issue of the central office e{|ulpmeat spe-clficatioas, REA Forsi 55S01, If 
not, these adapter-e can be eadified and a b^oocter p-ouer supply adde-i to ir.oreass the available" 
voltage from h-3 vt^ltB to f2 volts where this procedure would overc"''' ap; tx'^*viia'*Tiissioa ■p'’'ohlc?’fi3 
It should be understood that this procedui-e usy not naccnoucrily increase ths range ' of the" ’ 
existing long line atepter to 3 OOO ohms, although the oui'reat in the line will be Inoreassd. 

The increased cum'^ent wxll help in the opei’^ation of bridged tap isolators where low curi cnt 
flow in existring long line adapters Is a problem. Under no cirouaistarices should this Bodifl- 
cation be used in the expectation that it is e. substitute for the proper use 'of loading' coils 
and the maintenance of proper end aections as described in KEA TS & CB-kSh, "Design of Subseirlber 
Loop Plant." 


8. USE OP KSGISTEK-SEKD5P A WITH DIRECT RESPONSE SWITCEaOAEU36 

8,1 The miaberlng pattern for an existing step-by-step switchboard say becoiiie too coicplex to be 
handled by the conventional direct response circuitry or facilities for customer key pulsing 
nay be required. It is now possible to inteiqxise a batik of register- senders between the present 
lineflnders and selectors which will, in effect, conveit ths srirttchboard into a coisaoa-oontrol step, 
by- step system, TTiis provides translation facllltleB to handle conplex numbering plans for toll am 
extended area service and also customer key pulsing. Other features may be added with the aid of 
register- senders, such as MP signaling, alternate routing, class of service marking, etc, Purthe- 
Information la contained in REA TE & CM- 350, "Basic Types of Switching Systems.” If the expansio 
of the systcaa introduces problems in numbering or pulsing, it is suggested that the supplier of t 
central office equipment be consulted about whether a register- sender is a requlresieat to solve t 
problem. 
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